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BASIC -ABSTRACT: 

NOVELTY - A. controller (9) which judges if the differential pressure 
of a 

compressor (1) is within an appropriate range by a calculation from 
the outputs 

of the sensors (7,8) which detect the suction and discharge 
pressures , controls 

to switch a four -way valve (2) after changing the flow rate and 

differential 

pressure of the compressor to values within appropriate limits. 

DETAILED DESCRIPTION - An outdoor heat exchanger (3) which exchanges 
heat 
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between outdoor air and a refrigerant flowing into it, an expansion 
valve (4) 

and an indoor heat exchanger (5) which exchanges heat between a fluid 
and the 

refrigerant flowing into it, are connected with the compressor 
through the 

four-way valve. The fluid flowing in the indoor heat exchanger is 
cooled with 

the refrigerant flows from the outdoor heat exchanger to the indoor 
heat 

exchanger and heated with the refrigerant flow is reversed with the 
switching 

of the four-way valve. 

USE - For alternately performing the cooling and the heating of fluid 
such as 

water for supplying cold and hot water for an air conditioner, etc., 
switchably . 

ADVANTAGE - The crack of a valve and a stoppage of valve at an 
intermediate 

position due to a damage can be prevented, since a four -way valve is 
switched 

with a controller only after changing the flow rate and differential 
pressure 

of a compressor to values within appropriate limits. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
heat pump 

type heat supply system. (Drawing includes non-English language 
text) . 

Compressor 1 
Four-way valve 2 
Outdoor heat exchanger 3 
Expansion valve 4 
Indoor heat exchanger 5 
Sensors 7,8 
Controller 9 
CHOSEN-DRAWING: Dwg.l/8 
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WAY VALVE ' 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a heat pump type heat feeder, and relates to the heat 
pump type heat feeder which can switch cold water and warm water to a conditioner etc., and can supply 
them especially. 
[0002] 

[Description of the Prior Art] An air side heat exchanger, a pressure reducer, and a water side heat 
exchanger are prepared in a heat pump type heat feeder, an air side heat exchanger performs heat 
exchange between a refrigerant and the open air, and a water side heat exchanger performs heat 
exchange between the water which carries out conduction of the interior to a refrigerant. And if the 
refrigerant from a compressor is poured in order of an outdoor side heat exchanger, a pressure reducer, 
and an interior-of-a-room side heat exchanger, it will be cooled and the water which carries out 
conduction of the inside of a water side heat exchanger will be supplied as cold water. Moreover, if the 
refrigerant from a compressor is conversely poured in order of an interior-of-a-room side heat 
exchanger, a pressure reducer, and an outdoor side heat exchanger, the water which carries out 
conduction of the inside of a water side heat exchanger will be warmed, and will be supplied as warm 
water. It is performed by switching the four- way switching valve attached in discharge-side piping of a 
compressor whether it is made cold water or it is made warm water. 

[0003] When a four-way switching valve is switched and the valve element has stopped at the mid- 
position without a four-way switching valve's switching normally, equipment cannot be operated 
normally but it cannot but stop by the way, suspending operation. 

[0004] Although it is a technique about an air conditioner, when a four- way switching valve is switched, 
judging whether the four-way switching valve switched normally is proposed by JP,8- 128749, A by 
detecting the piping temperature before and behind the change-over, and seeing the temperature gradient 
before and behind a change-over, for example. However, when having not switched normally only by 
judging whether the four-way switching valve switched normally, normal operation can be continued 
and operation of a conditioner must be stopped after all. 

[0005] So, the air conditioner which prevented that the valve element of a four-way switching valve 
stopped at the mid-position is proposed by JP,5-322355,A. In this air conditioner, a four-way switching 
valve changes the flow of a refrigerant using the differential pressure the discharge side of a compressor, 
and by the side of intake, and bypasses a four- way switching valve between the discharge side of a 
compressor, and an intake side, and the bypass circuit is prepared. And since the closing motion valve is 
attached in the bypass circuit, the differential pressure which will start a four- way switching valve if this 
closing motion valve is opened in starting of a compressor and coincidence at the time of heating 
operation becomes small and the valve element of a four-way switching valve stops at the mid-position, 
it has prevented that a valve element stops at the mid-position as it opens, after delaying said closing 
motion valve for 10 seconds. 
[0006] 
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[Problem(s) to be Solved by the Invention] Here, even if it applies opening after delaying a closing 
motion valve for 10 seconds as mentioned above to a heat pump type heat feeder, the malfunction of a 
four-way switching valve cannot be lost completely. That is, after delaying a closing motion valve for 
10 seconds, even if it makes it open since big variation is in the differential pressure the discharge side 
of a compressor, and by the side of intake at the time of starting, possibility of not restricting a four-way 
switching valve operating normally, but stopping at the mid-position is large. 

[0007] Moreover, when big variation is in the differential pressure the discharge side of a compressor, 
and by the side of intake as mentioned above, at the time of a change-over of a four-way switching 
valve, the big force joins a valve element and there is also a possibility that a valve element may break. 
[0008] The purpose of this invention is to offer the heat pump type heat feeder which can switch a four- 
way switching valve proper. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention A 
compressor, the 1st heat exchanger, a pressure reducer, The 2nd heat exchanger and a four- way 
switching valve are equipped with the refrigerating cycle by which sequential connection was made. The 
1st heat exchanger performs heat exchange between the air which flows this heat exchanger outside, and 
the refrigerant which circulates through the inside of a refrigerating cycle. The 2nd heat exchanger 
performs heat exchange between the fluid which carries out conduction of the inside of this heat 
exchanger, and said refrigerant. Said fluid is cooled and supplied, when a four-way switching valve is 
switched and said refrigerant is poured in order of the 1st heat exchanger, a pressure reducer, and the 
2nd heat exchanger. In the heat pump type heat feeder which said fluid is warmed and is supplied when 
a four- way switching valve is switched conversely and said refrigerant is poured in order of the 2nd heat 
exchanger, a pressure reducer, and the 1st heat exchanger While incorporating a detection result from a 
pressure detection means to detect the discharge-side pressure and intake lateral pressure of a 
compressor, and a pressure detection means and calculating the differential pressure of the discharge- 
side pressure of a compressor, and intake lateral pressure After it judges whether said differential 
pressure is contained in the proper range set up beforehand in case a four-way switching valve is 
switched, it changes the discharge quantity of a compressor when [ proper ] out of range, and said 
differential pressure goes into proper value within the limits, it is characterized by having the control 
means which switches a four-way switching valve. 



[0010] In case a four-way switching valve is switched according to the above-mentioned configuration, 
if the differential pressure of the discharge pressure of a compressor and intake lateral pressure judged 
whether it would go into the proper range set up beforehand and is contained in the proper range, a four- 
way switching valve will be switched immediately, but a control means switches a four- way switching 
valve, after it changes the discharge quantity of a compressor and differential pressure goes into proper 
value within the limits, when [ proper ] out of range. Since it is avoidable that big differential pressure 
joins a four- way switching valve by this, it can prevent a crack and damage occurring in a valve 
element. Furthermore, it can also be prevented differential pressure being too small and the valve 
element of a four-way switching valve stopping at the mid-position. 

[001 1] A control means decreases the discharge quantity of a compressor, when it is over the upper limit 
of the proper range, when differential pressure is under the lower limit of the proper range, it makes the 
discharge quantity of a compressor increase, and after differential pressure goes into proper value within 
the limits, it is actually controlled to switch a four- way switching valve. 

[0012] The proper range is determined from the life property of the count of a change-over of the four- 
way switching valve which becomes settled according to differential pressure. 
[0013] Moreover, even if it makes the discharge quantity of a compressor decrease or increase, when 
said differential pressure does not enter within proper limits, whi le stopping a com pressor, it consists of 
this inventions so that an alarm display may be carried out. In this case, it is madetoreboof a 
compressor when differential pressure goes into the proper range. 

[0014] Furthermore, after switching a four- way switching valve, a detection result is incorporated from a 
pressure detection means, and the differential pressure of the discharge-side pressure of a compressor 
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and intake lateral pressure is calculated, and when the differential pressure is outlying observation, it can 
also constitute so that a compressor may be stopped. In this case, a compressor is stopped, while 
rebooting a compressor after predetermined time progress, said differential pressure is calculated, and a 
compressor is stopped when that differential pressure is outlying observation. Moreover, when starting 
and a halt of a compressor are repeated the number of predetermined times, it is made to perform an 
alarm display. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
according to a drawing. 

(Gestalt 1 of operation) Drawing 1 is the block diagram of the heat pump type heat feeder concerning 
this invention. As shown in drawing, sequential connection of a compressor 1, a four- way switching 
valve 2, the 1st heat exchanger 3, an expansion valve 4, the 2nd heat exchanger 5, and the four- way 
switching valve 2 is made, and the refrigerating cycle is formed. That is, the discharge side of a 
compressor 1 is connected to a four- way switching valve 2 through the refrigerant passage LI, and the 
1st heat exchanger 3 is connected to the 1st heat exchanger 3 for the four- way switching valve 2 through 
the refrigerant passage L3 at the expansion valve 4 through the refrigerant passage L2, respectively. 
Moreover, the four-way switching valve 2 is connected [ the expansion valve 4 ] to the 2nd heat 
exchanger 5 for the 2nd heat exchanger 5 through refrigerant passage L6 at the compressor's 1 intake 
side at the four-way switching valve 2 through the refrigerant passage L5 through the refrigerant passage 
L4, respectively. 

[0016] The 1st heat exchanger 3 is a heat exchanger by the side of a heat source, and air cooling is 
carried out with a cooling fan 6. Moreover, the 2nd heat exchanger 5 is a heat exchanger by the side of 
use, and inhalant canal 5A and excurrent canal 5B are attached, the water which flowed from inhalant 
canal 5 A carries out conduction of the interior, and it flows out of excurrent canal 5B after that. 
[0017] A refrigerant circulates through the inside of the above-mentioned refrigerating cycle, at the time 
of operation (henceforth cold-water supply operation) which cools the water which carries out 
conduction of the inside of the 2nd heat exchanger 5, a refrigerant flows like the continuous-line arrow 
head of drawing, and a refrigerant flows like the broken-line arrow head of drawing at the time of 
operation (henceforth warm water supply operation) to warm. Moreover, as for a four-way switching 
valve 2, the passage of a refrigerant where it flows is switched like a broken line like a continuous line, 
respectively at the time of warm water supply operation at the time of cold-water supply operation. 
[0018] Moreover, the pressure sensor 8 with which the pressure sensor 7 which detects the discharge- 
side refrigerant pressure force of a compressor 1 detects the intake side refrigerant pressure force of a 
compressor 1 to refrigerant passage L6 is formed in the refrigerant passage LI, respectively, and the 
control unit 9 into which the detecting signal in these pressure sensors 7 and 8 is inputted is installed. 
[0019] In the above-mentioned configuration, at the time of cold-water supply operation, after the gas 
refrigerant of elevated-temperature high pressure compressed with the compressor 1 is led to a four-way 
switching valve 2 through the refrigerant passage LI and flows this four-way switching valve 2 along 
the passage of a continuous line, it is led to the 1st heat exchanger 3 through the refrigerant passage L2. 
In the 1st heat exchanger 3, heat exchange of the gas refrigerant of elevated-temperature high pressure is 
carried out to the air ventilated by the cooling fan 6, it is condensed, and turns into liquid cooling 
intermediation of elevated-temperature high pressure. Liquid cooling intermediation of that elevated- 
temperature high pressure is led to an expansion valve 4 through the refrigerant passage L3, it is 
decompressed by this expansion valve 4, turns into a two phase refrigerant of low-temperature low 
voltage, and is ftirther led to the 2nd heat exchanger 5 through the refrigerant passage L4. And in the 
2nd heat exchanger 5, heat exchange of the two phase refrigerant of low-temperature low voltage is 
carried out to the water which carries out conduction of the inside of the 2nd heat exchanger 5, and it 
cools the water. Thereby, cold water can be obtained from the 2nd heat exchanger 5. 
[0020] The two phase refrigerant of low-temperature low voltage which carried out heat exchange to 
water by the 2nd heat exchanger 5 evaporates, turns into a gas refrigerant of low-temperature low 
voltage, is led to a four- way switching valve 2 through the refrigerant passage L5, after passing this 
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four-way switching valve 2, is returned to a compressor 1 through refrigerant passage L6, and is again 
compressed with a compressor 1 . 

[0021] At the time of warm water supply operation, after the gas refrigerant of elevated-temperature 
high pressure compressed with the compressor 1 is led to a four-way switching valve 2 through the 
refrigerant passage LI and flows this four- way switching valve 2 along the passage of a broken line, it is 
led to the 2nd heat exchanger 5 through the refrigerant passage L5. In the 2nd heat exchanger 5, heat 
exchange of the gas refrigerant of elevated-temperature high pressure is carried out to the water which 
carries out conduction of the inside of the 2nd heat exchanger 5, and it warms the water. Thereby, warm 
water can be obtained from the 2nd heat exchanger 5. 

[0022] The gas refrigerant of elevated-temperature high pressure which carried out heat exchange to 
water by the 2nd heat exchanger 5 is condensed, and turns into liquid cooling intermediation of 
elevated-temperature high pressure. Liquid cooling intermediation of that elevated-temperature high 
pressure is led to an expansion valve 4 through the refrigerant passage L4, it is decompressed by this 
expansion valve 4, turns into a two phase refrigerant of low-temperature low voltage, and is further led 
to the 1st heat exchanger 3 through the refrigerant passage L3. In the 1st heat exchanger 3, heat 
exchange of the two phase refrigerant of low-temperature low voltage is carried out to the air ventilated 
by the cooling fan 6, it evaporates, and turns into a gas refrigerant of low-temperature low voltage. And 
the gas refrigerant of that low-temperature low voltage is led to a four-way switching valve 2 through 
the refrigerant passage L2, is returned to a compressor 1 through refrigerant passage L6 after passing 
this four- way switching valve 2, and is again compressed with a compressor 1 . 
[0023] Drawing 2 and drawing 3 are the configurations and drives of a four- way switching valve 2, 
drawing 2 shows the condition at the time of cold-water supply operation, and drawing 3 shows the 
condition at the time of warm water supply operation, respectively, as shown in drawing 2 and drawing 
3 , passage connection 2A, 2B, 2C, and 2D prepare in a four-way switching valve 2 - having - passage 
connection 2A ~ the refrigerant passage LI - passage connection 2C is connected to refrigerant passage 
L6, and passage connection 2D is connected to the refrigerant passage L5 for passage connection 2B in 
the refrigerant passage L2, respectively. Moreover, cross-section semicircle-like valve element 2E is 
prepared in that interior free [ migration ] at a four- way switching valve 2, and if it connects with the 
pistons 2F and 2G arranged at those both sides and Pistons 2F and 2G move the interior of a four-way 
switching valve 2 to the longitudinal direction of drawing, this valve element 2E will be interlocked with 
it, and will move to a longitudinal direction. By this, like drawing 2 , passage connection 2A can be 
connected to passage connection 2D, passage connection 2C can be connected to passage connection 
2B, and like drawing 3 , passage connection 2A can be connected to passage connection 2B, and passage 
connection 2C can be connected to passage connection 2D. 

[0024] Moreover, the passage change-over control valve 10 is formed, and Pistons 2F and 2G move the 
interior of a four- way switching valve 2 to the longitudinal direction of drawing by carrying out change- 
over actuation of this passage change-over control valve 10, and transmitting the pressure pressure room 
2H of a four-way switching valve 2, pressure room 21, or in passage connection 2C for the pressure in 
passage connection 2A to pressure room 2H or pressure room 21. 

[0025] At the time of cold-water supply operation, the passage change-over control valve 10 is switched 
like drawing 2 . Since the gas refrigerant of low-temperature low voltage with which the gas refrigerant 
of elevated-temperature high pressure compressed into passage connection 2A by the compressor 1 is 
attracted by passage connection 2C with a compressor 1 is flowing, in pressure room 21, pressure room 
2H becomes the high-tension side with the low-tension side, Pistons 2F and 2G are pushed leftward [ of 
drawing ], and valve element 2E also moves them in this direction. By this, the gas refrigerant of 
elevated-temperature high pressure flows from passage connection 2A to passage connection 2D, and 
the gas refrigerant of low-temperature low voltage flows from passage connection 2B to passage 
connection 2C. 

[0026] At the time of warm water supply operation, the passage change-over control valve 10 is 
switched like drawing 3 . In this case, in pressure room 21, pressure room 2H becomes the low-tension 
side with the high-tension side, Pistons 2F and 2G are pushed rightward [ of drawing ], and valve 
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element 2E also moves them in this direction. By this, the gas refrigerant of elevated-temperature high 
pressure flows from passage connection 2A to passage connection 2B, and the gas refrigerant of low- 
temperature low voltage flows from passage connection 2D to passage connection 2C. 
[0027] Drawing 4 shows the operation flow chart of the heat pump type heat feeder in the gestalt of this 
operation. A compressor 1 is equipped with the function which switches discharge quantity gradually 
with 50%, 75%, and 100%. Here, in case a refrigerating cycle is switched to cold-water supply operation 
from warm water supply operation from cold-water supply operation, or warm water supply operation, a 
pressure sensor 7 detects the discharge-side pressure Pd of a compressor 1, and a pressure sensor 8 
detects the intake lateral pressure Ps. The detecting signal in pressure sensors 7 and 8 is inputted into a 
control unit 9, and a control unit 9 calculates differential pressure deltaP=Pd-Ps based on the inputted 
detecting signal. And a control unit 9 decreases the discharge quantity of a compressor 1 to 75%, when 
it judges whether differential pressure deltaP is contained in the proper range and differential pressure 
deltaP is over 0.075MPa(s). Consequently, a leeway is given in the heating area of heat exchangers 3 
and 5, the discharge-side pressure Pd declines, the intake lateral pressure Ps rises, and differential 

^pressure deltaP becomes small. And after predetermined time progress, differential pressure deltaP is 
calculated, and again, if it is 0.075 or less MPas, a four- way switching valve 2 will be switched. If the 

^discharge quantity of a compressor 1 is decreased to 50%, differential pressure deltaP is made small and 
it is set to 0.075 or less MPas when it is still over 0.075MPa(s), a four-way switching valve 2 will be 
switched. 

[0028] On the other hand, when differential pressure deltaP is less than 0.035 MPas, if differential 
pressure deltaP is made to increase and it is set to 0.035 or more MPas by making the discharge quantity 
of a compressor 1 increase with 75% and 100%, a four- way switching valve 2 will be switched. 
[0029] In addition, even if it makes the discharge quantity of a compressor 1 decrease or increase, when 
differential pressure deltaP does not go within the limits of 0.035 MPa<=delta P<=0.075MPa, an alarm 
display is carried out while stopping a compressor 1 . 

[0030] Moreover, differential pressure deltaP after switching a four- way switching valve 2 is calculated, 
and when the differential pressure deltaP is outlying observation, for example, 0-0.02MPa, the valve 
element of a four-way switching valve 2 judges that a halt or the switch of a valve element to the mid- 

jwsition is poor, and suspends operation of a refrigerating cycle. 
[0031] If it passes predetermined time from the halt, and re-operation was resumed and differential 
pressure deltaP is over 0.02MPa(s), operation will be continued and, as for the case of 0-0.02MPa, 
operation will be stopped. And an alarm display when the count of predetermined is repeated, that 

i abnormalities are in a four- way switching valve 2 about a restart and halt of operation is performed, and 

\ the drop dead halt of the refrigerating cycle operation is carried out. 
[0032] As mentioned above, with the gestalt of this operation, when differential pressure deltaP while 

[adjusting the discharge quantity of a compressor 1 within the limits of 0.035 MPa<=delta P<=0.075MPa 
so that a four-way switching valve 2 may be switched, after differential pressure deltaP switches a four- 
way switching valve 2 is outlying observation, after stopping operation and carrying out count of 
predetermined re-operation, an alarm display is carried out and operation is stopped. 
[0033] Drawing 5 shows the relation between differential pressure deltaP and the life by the count of a 
change-over at the time of actuation of a four-way switching valve. If differential pressure deltaP is 
large as shown in drawing, a four- way switching valve will tend to break down, even if the count of a 
change-over is small, and a life will fall. On the contrary, if differential pressure deltaP is small, a four- 
way switching valve cannot break down easily, even if the count of a change-over is large, and will 
serve as reinforcement. So, in view of mechanical and life specification on the strength of a four- way 
switching valve, it controls by the gestalt of this operation to switch a four- way switching valve in a 
proper differential region. 

[0034] Since according to the gestalt of this operation proper differential pressure is applied to a valve 
element in case a four-way switching valve 2 is switched by controlling the differential pressure which 
joins a four-way switching valve 2, the crack of a valve element, breakage, etc. can be prevented and 
reinforcement of a four-way switching valve 2 can be attained. 



h c g eg b eb eg e e 



JP;2001-324234,A PETAILED DESCRIPTION] 



Page 6 of 7 



[0035] moreover, by asking for the differential pressure after switching a four-way switching valve 2, if 
it could detect whether the valve element of a four-way switching valve 2 would have stopped to the 
mid-position and the valve element has stopped to the mid-position, operation will be suspended — 
making „**********— since — a refrigerating cycle is protected by resuming operation automatically, 
and it leads to the improvement in dependability of the whole system. 

[0036] In addition, although differential pressure deltaP was made to switch the four- way switching 
valve 2 within the limits of 0.035 MPa<=delta P<=0.075MPa with the gestalt of this operation, 
differential pressure deltaP can be changed by of about [ which ] the count of a change-over is made into 
a life. 

[0037] Moreover, the fluids which carry out conduction of the inside of the 2nd heat exchanger 5 may 
be not only water but other fluids. 

[0038] (Gestalt 2 of operation) Drawing 6 shows the gestalt 2 of operation of this invention. A 
compressor 1 consists of gestalten of this operation so that predetermined discharge quantity can be 
changed continuously. Other configurations are the same as the gestalt 1 of operation. That is, the 
configuration of a refrigerating cycle is the same as what was shown in drawing 1 , and the same as what 
also showed the configuration of a four- way switching valve 2 to drawing 2 and drawing 3 R> 3. 
[0039] the case where the control unit 9 calculated differential pressure deltaP which switches a four- 
way switching valve 2 with the gestalt of this operation, and differential pressure deltaP is over 
0.075MPa(s) -- the discharge quantity of a compressor 1 - the specified quantity - for example, it is 
made to decrease 5% (in addition, the specified quantity is any value) And if differential pressure deltaP 
was calculated and it is over 0.075MPa again after predetermined time progress, discharge quantity will 
be decreased 5% similarly, and it will adjust so that differential pressure deltaP may be set to 0.075 or 
less MPas. 

[0040] Moreover, also when differential pressure deltaP is less than 0.035 MPas, the increment in the 
specified quantity of the discharge quantity of a compressor 1 is carried out similarly, and if differential 
pressure deltaP is set to 0.035 or more MPas, a four- way switching valve 2 will be switched. 
[0041] According to the gestalt of this operation, it can prevent that a valve element stops in the mid- 
position in the crack of the valve element of a four-way switching valve 2, prevention of breakage, and a 
list like the gestalt 1 of operation by detecting the differential pressure which joins a four- way switching 
valve 1, and carrying out specified quantity change of the discharge quantity of a compressor 1 . 
Furthermore, with the gestalt of this operation, since the discharge quantity from a compressor 1 is 
continuously controlled by the specified quantity, it is not necessary to add the capacity limit beyond the 
need of being based on reduction delay. That is, the capacity fall which supplies cold water or warm 
water can be suppressed to the minimum. 

[0042] (Gestalt 3 of operation) Next, the gestalt 3 of operation is explained using drawing 7 . A 
compressor 1 is equipped with the function which switches discharge quantity gradually with 50%, 
75%, and 100% like the case of the gestalt 1 of operation. Here, in case it switches to defrosting 
operation from warm water supply operation, a pressure sensor 7 detects the discharge-side pressure Pd 
of a compressor 1, and a pressure sensor 8 detects the intake lateral pressure Ps. The detecting signal in 
pressure sensors 7 and 8 is inputted into a control unit 9, and a control unit 9 calculates differential 
pressure deltaP=Pd-Ps. And a control unit 9 changes the discharge quantity of a compressor 1 , when 
differential pressure deltaP judges whether it is below deltaPmax and is over deltaPmax (for example, 
discharge quantity is decreased to 75%). After a certain fixed time amount progress, again, differential 
pressure deltaP is calculated, and if it is below deltaPmax, a four- way switching valve 2 will be 
switched. If it is over deltaPmax, the discharge quantity of a compressor 1 will still be changed further 
(for example, discharge quantity is decreased to 50%). And if it becomes below deltaPmax, a four-way 
switching valve 2 will be switched. 

[0043] Moreover, since differential pressure deltaP after switching a four-way switching valve 2 is 
calculated, and the valve element of a four- way switching valve 2 is judged that a halt or the switch of a 
valve element to the mid-position is poor when the differential pressure deltaP is under outlying- 
observation deltaPmin, operation (namely, operation of a compressor 1) of a refrigerating cycle is 
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suspended. 

[0044] If it passes predetermined time from the halt, re-operation is resumed, if differential pressure 
deltaP is more than deltaPmin, operation will be continued, and operation will be stopped if it is under 
deltaPmin. And an alarm display when the count of predetermined is repeated, that abnormalities are in 
a four- way switching valve 2 about a restart and halt of operation is performed, and the drop dead halt of 
the refrigerating cycle operation is carried out. In addition, as for the example of deltaPmax and 
deltaPmin, drawing 5 is shown. 

[0045] As mentioned above, with the gestalt of this operation, the discharge quantity of a compressor is 
adjusted so that a four- way switching valve may be switched for differential pressure deltaP within the 
limits of delta Pmin-delta Pmax, when differential pressure deltaP is outlying observation, after stopping 
operation and carrying out count of predetermined re-operation, an alarm display is carried out and 
operation is stopped. According to the gestalt of this operation, the same effectiveness as the gestalt 1 of 
operation can be acquired. 

[0046] (Gestalt 4 of operation) Next, the gestalt 4 of operation is explained using drawing 8 . A 
compressor 1 can change predetermined discharge quantity now continuously like the gestalt 2 of 
operation. 

[0047] With the gestalt of this operation, when differential pressure deltaP which switches a four- way 
switching valve 2 is calculated and differential pressure deltaP is over deltaPmax, a control unit 9 
changes the discharge quantity of a compressor 1 to the specified quantity, for example, is decreased 
5%. And after predetermined time progress, differential pressure deltaP is calculated, again, if it is 
below deltaPmax, a four- way switching valve 2 will be switched, if it is over deltaPmax, specified 
quantity change (reduction) of the discharge quantity of a compressor 1 will be carried out, and 
differential pressure deltaP will be made small, and it adjusts repeatedly so that it may become below 
deltaPmax. According to the gestalt of this operation, the same effectiveness as the gestalt 2 of operation 
can be acquired. 
[0048] 

[Effect of the Invention] As explained above, according to this invention, it can also be prevented by 
calculating the differential pressure which switches a four-way switching valve, and switching a four- 
way switching valve in the state of proper differential pressure that can prevent the crack of a valve 
element and breakage and a valve element stops to the mid-position. Consequently, the dependability of 
a four-way switching valve can improve and reinforcement can be attained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A compressor, the 1st heat exchanger, a pressure reducer, the 2nd heat exchanger, and a four- 
way switching valve are equipped with the refrigerating cycle by which sequential connection was 
made. Said 1st heat exchanger performs heat exchange between the air which flows this heat exchanger 
outside, and the refrigerant which circulates through the inside of said refrigerating cycle. Said 2nd heat 
exchanger performs heat exchange between the fluid which carries out conduction of the inside of this 
heat exchanger, and said refrigerant. Said fluid is cooled and supplied, when said four-way switching 
valve is switched and said refrigerant is poured in order of said 1st heat exchanger, said pressure 
reducer, and said 2nd heat exchanger. In the heat pump type heat feeder which said fluid is warmed and 
is supplied when said four-way switching valve is switched conversely and said refrigerant is poured in 
order of said 2nd heat exchanger, said pressure reducer, and said 1st heat exchanger While incorporating 
a detection result from a pressure detection means to detect the discharge-side pressure and intake lateral 
pressure of said compressor, and said pressure detection means and calculating the differential pressure 
of the discharge-side pressure of said compressor, and intake lateral pressure It judges whether in case 
said four-way switching valve is switched, said differential pressure is contained in the proper range set 
up beforehand. When [ proper ] out of range The heat pump type heat feeder characterized by having the 
control means which switches said four-way switching valve after it changes the discharge quantity of 
said compressor and said differential pressure goes into proper value within the limits. 
[Claim 2] A compressor, the 1st heat exchanger, a pressure reducer, the 2nd heat exchanger, and a four- 
way switching valve are equipped with the refrigerating cycle by which sequential connection was 
made. Said 1st heat exchanger performs heat exchange between the air which flows this heat exchanger 
outside, and the refrigerant which circulates through the inside of said refrigerating cycle. Said 2nd heat 
exchanger performs heat exchange between the fluid which carries out conduction of the inside of this 
heat exchanger, and said refrigerant. Said fluid is cooled and supplied, when said four-way switching 
valve is switched and said refrigerant is poured in order of said 1st heat exchanger, said pressure 
reducer, and said 2nd heat exchanger. In the heat pump type heat feeder which said fluid is warmed and 
is supplied when said four- way switching valve is switched conversely and said refrigerant is poured in 
order of said 2nd heat exchanger, said pressure reducer, and said 1st heat exchanger While incorporating 
a detection result from a pressure detection means to detect the discharge-side pressure and intake lateral 
pressure of said compressor, and said pressure detection means and calculating the differential pressure 
of the discharge-side pressure of said compressor, and intake lateral pressure It judges whether in case 
said four-way switching valve is switched, said differential pressure is contained in the proper range set 
up beforehand. The control means which switches said four- way switching valve after decreasing the 
discharge quantity of said compressor, the case of under the lower limit of the proper range making the 
discharge quantity of said compressor increase and said differential pressure's going into proper value 
within the limits, when it is over the upper limit of the proper range, The heat pump type heat feeder 
characterized by preparation ******. 

[Claim 3] It is the heat pump type heat feeder characterized by what it opts for from the life property of 
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the count of a change-over of said four-way switching valve that said proper range becomes settled 
according to said differential pressure in a heat pump type heat feeder according to claim 1 or 2. 
[Claim 4] It is the heat pump type heat feeder which sets to a heat pump type heat feeder according to 
claim 1 or 2, and is characterized by carrying out the alarm display of it while said control means stops 
said compressor, when said differential pressure does not enter within proper limits, even if it makes the 
discharge quantity of said compressor decrease or increase. 

[Claim 5] Said control means is a heat pump type heat feeder which will be characterized by rebooting 
said compressor if said differential pressure goes into the proper range in a heat pump type heat feeder 
according to claim 4. 
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